Abstract. The methods of complex function and multi-polar coordinates are used in this paper to survey the dynamic response of a subsurface circular structure near a semi-cylindrical alluvial valley under incident SH-waves. The solution region is divided into two parts, Domain I is a semi-cylindrical alluvial valley, and Domain Ⅱ is an elastic half space with semi-cylindrical alluvial valleys near a subsurface circular cavity. A series of infinite algebraic equations is then obtained based on the displacement and stress continuity condition on "common boundary" of two parts after constructing the associated displacement and stresses expressions of each part. Finally, numerical examples and relative discussion on ground motion and dynamic stress concentration factor (DSCF) are provided. The conclusion is: DSCF around the subsurface circular structure near semi-cylindrical alluvial valley is influenced manifestly by wave number, but slightly by the existence of semi-cylindrical alluvial valleys.
Introduction
Impact of local terrain on the nearby shallow structures under incident SH-waves is one of the fundamental issues on earthquake engineering and underground structure seismic along with anti-explosion theory research. Numerous surveys on dynamic analytical solution on this problem have been reported. Liu et al. [1] [2] [3] successively investigated dynamic response of circular cavity and circular lining structure under incident SH-waves. In addition, people have studied a lot of SH-waves scattering problems on the alluvial [5] [6] [7] [8] . However, certain difficulties exist in dynamic analysis of multiple shallow cavities near multiple alluvial valleys, which has not been worked out.
Based on the auxiliary function idea [9] , this paper utilizes complex-variable function method and moving coordinates system method [1] [2] [3] to survey dynamic response of a subsurface circular cavity near an alluvial valleys under planar SH-waves, and finally the dynamic response analysis of examples and the numerical results are presented and discussed.
Problem Statement
The model of a subsurface circular cavity near an alluvial valley is given as Fig. 1(a) . According to "division" idea, the whole solution region is divided into two parts to handle, as shown as Fig.1(b) , where the semicircle alluvial valley is signified as Domain I and the other part that half elastic space including a semi-cylindrical canyon near a subsurface circular cavity is described as Domain Ⅱ. S stands for the "common boundary" of the two districts, on which the displacements and the stresses should obey the continuous condition. 
Governing Equation
In isotropic, homogeneous, continuous medium, the SH-waves scattering is the simplest problem in studying elastic wave scattering of cavities. In complex plane, the steady-state displacement W excited by incident SH-wave should meet the following motion equation In polar coordinates system, the associated stresses are written as , .
Auxiliary Problem The Standing Waves in Semi-cylindrical Alluvial Valleys
In Domain j I (semi-cylindrical alluvial valleys), the standing waves which automatically satisfy zero-stress condition of the horizontal boundary can be expressed as
The corresponding stress expressions can be obtained by substituting Eq.(3) into Eq.(2).
The Scattering Waves in Domain Ⅱ
In Domain Ⅱ without the shallow circular cavities, the scattering waves that automatically satisfy zero-stress condition of the horizontal boundary consist of two parts
In which, 3 d denotes the complex coordinates of the center of the cavities T .
Combined with Eq.(2), the relative stresses will be easily obtained.
The Standing Wave in The Subsurface Circular Structure
In complex plane   3 3 , Z Z , the standing wave and the stress expressions of the subsurface circular structure can be expressed as
The Incident Wave and the Reflected Wave
The incident wave and the reflected wave in semi-infinite elastic space and the corresponding stresses can be written as 
Numerical Examples and Discussions
As a numerical example, we consider that the material of semi-cylindrical alluvial valleys is much "softer" ( 1 2 1 6    , 1 2 2 3    ) and the model is shown as Fig.2 , then the DSCF around the circular structure is discussed. (1) DSCF decreases as the increasing of wave number  which is identical with the case of single cavity in half space impacted by SH-waves. When   0.1 and h/R=5.0, the maximum of dynamic stress concentration factor(DSCF) can achieve about 3.5, which increases 75% compared to the DSCF of single cavity in full space while it achieves 1.8 when   1.0.
(2) DSCF decreases as the increasing of wave number h/R which is identical with the case of single cavity in half space impacted by SH-waves. When h/R=5.0 and  0.1, the maximum of dynamic stress concentration factor(DSCF) can achieve about 3.5, which increases 75% compared to the DSCF of single cavity in full space while it achieves 3.0 when h/R=12.0.
Conclusions
DSCF around the subsurface circular structure near semi-cylindrical alluvial valley is influenced manifestly by wave number, but slightly by the existence of semi-cylindrical alluvial valleys.
The computing method used in current paper is only appropriate for R a h   , while the other circumstances require further research.
